The year is 1978. The
city is London, England.

On Waterloo Bridge, a man
stands waiting patiently for a
bus. Another man, dapperly
dressed, passes him in the
crowd, his closed umbrella

swung like a marching band
leader’s baton - the picture of
English propriety. No one notices
when the second man’s umbrella tip
jabs into the leg of the first. But
they do notice when the first man
crumples to the ground in pain. As
the man with the umbrella blithely
walks on with his purposeful gait,
someone asks the fallen man if he is
all right; perhaps another attempts
to raise him to his feet.

He doesn’t move.

The man on the ground is dead of a
heart attack: a blood clot has cut off
the circulation to his heart, killing
him.

At first glance, this looks like an event that
happens every day: years of elevated
high  blood

homocysteine or

cholesterol, pressure,
uncontrolled
lipoprotein(a), a sedentary lifestyle, and
empty Calories have taken their toll. But
appearances can be deceiving.

The deceased is Bulgarian defector Gyorgi
Markov. The man with the umbrella is an
agent of East Germany’s secret police. And
there’s a direct link between the umbrella
jab -- so smoothly, so innocently executed -
- and the blood clot that stopped a heatt.

The umbrella tip had been coated with a
protein, present in the castor oil plant
(Ricinus — communis), which binds to
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carbohydrates found on the surfaces of red
blood cells. The protein entered into
Markov’s bloodstream and gummed up
some of those cells; these formed a sort of
artificial “clot,” which blocked the flow of
oxygen to the heart just as a natural blood
clot would. A heart attack ensued.

It was a masterful assassination, using an
almost perfect, unsuspected poison.

Would you believe that common foods you
eat every day are loaded with similar
molecules?

Lectins

The protein in the castor oil

plant was one of a class of

proteins called lectins. Very

few lectins are as deadly as Ricin, the
poison used to assassinate Markov' -- and,
of course, you’re unlikely to ever have any
such toxin injected directly into your blood-
stream. But the fact is that many lectins
found in common foods are still quite
toxic when eaten (see Figure 2). And
when foods containing these lectins are
eaten, they may profoundly affect your
health.

Every cell in your body is covered in a
variety of receptors -- loading docks for
“payloads” delivered to the cells in the
bloodstream. Many of these receptors are
involved in the functioning of the body’s
immune system. These cell-surface markers
branch out from the cell, presenting
themselves like identification cards to the
“bouncers” of the body’s immune system.
“Reading” these ID cards allows the body’s
immune system to tell friend from foe --
“self” from “non-self.” The receptors that
determine your main blood type, for
instance - A, B, AB, or O - are cell-surface
carbohydrates.

Lectins are proteins which bind to certain
long-chain carbohydrate-based molecules.
Many receptors are made up of just such
molecules, so many lectins will bind to at
least some cell types in the body. The
effects of lectins in the body vary, however,
because different lectins bind to different

catbohydrate markers found on different

cell types, and also because different lectins
may bind to the same cell receptors, but with
different tenacity. In any case, nearly all
cells from mammals have receptors
which can be bound by at least some
lectins.

When lectins bind to cell surface markers,
they impact the structure and functioning
of those cells - in some cases weakly, in
others profoundly. Some of the hazards of
dietary lectins are well-understood; others
are at the moment largely speculative. But
the potential impact of lectins on your
health is too great to ignore -
- especially since lectins
harmful to health are
found in abundance in
nearly all beans, legumes,
and grains.

It’s Alive!

Before going any further, it’s probably best
to dispel an oft-repeated myth. Normal
cooking, processing, and digestive
processes do not guarantee the
deactivation of lectins. Some lectins have
been reported to be highly resistant to
normal digestive enzymes, such as trypsin
and pepsin, and can tolerate acidity much
more potent than that found in the
stomach.” Some of the more potent lectins
survive digestion almost in their entirety,’
while at least 20% of some of the most
easily digested lectins will survive the
normal passage through the gut.*

For instance, one of the main lectins in
wheat, wheat germ agglutinin (WGA), is
among the most commonly-consumed
and potentially hazardous of dietary
lectins (as we will see). WGA is known to
resist digestion and to be passed on through
the GI into the feces, even after toasting,’
which is not the usual practice.

Other lectins found in wheat survive
high-pressure cooking at 110°C for half
an hour.® A lectin found in kidney beans
called phytohemmaglutinin (PHA)
maintains full lectin potency after four
hours’ cooking at temperatures



commonly used in crock-pots (70°C),
and even retains some activity after four
hours’ cooking at 85°C or three hours’
cooking at 90°C.” Lectins in processed
foods, such as roasted peanuts and
wheat-based breakfast cereals, have
clearly-demonstrated lectin activity.”®
The lectins in bananas actually have their
binding powers zncreased by heating!’

And, of course, many lectin-rich foods,
such as wheat germ, are commonly
eaten  raw by
individuals ..

health-conscious

Figure 1. Binding Sites of Common Lectins’®

Wheat (WGA)
Peanut (PNA)
Kidney Bean (PHA)
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Lost Nutrition

The first health problem associated with
lectins in the diet is damage to the
gastrointestinal (GI) tract. Most lectins -
- including common lectins found in grains
and legumes -- bind to the carbohydrate
markers on microvilli, the tiny, fingerlike
projections which line the small intestine
and which are used to absorb the nutrients
in our food. This causes damage to the
cellular “scaffolding” (cytoskeleton), a
shortening of the microvilli, and a
reduction in the amount of sutrface area
available for nutrient absorption (see
Figure 4).>'"

This damage to the microvilli directly
inhibits the ability to take up nutrients, as
does may lectins’ tendency to literally coat
the villi, interfering with absorption. Even
at levels too low to cause visible damage to
the intestines, some lectins can reduce
absorption of lipids (and therefore of
fat-soluble nutrients) and vitamin B
Lectins can bind up, and inactivate, many
digestive enzymes,” and interfere with the
secretion of stomach acid.” The ability of
some lectins to increase mucus production
may also interfere with nutrient
absorption."

“Leaky Gut”
But lectin damage to the GI has
implications far beyond a simple reduction
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in nutrient absorption — serious an issue as
nutrient loss is, especially with today’s
processed, agrobusiness diets. Lectins,
including WGA and PHA, increase
intestinal permeability (“leaky
gut”)."""” For those unfamiliar with this
disorder, “leaky gut” is a condition in which
the thin “gaskets” (zonula occludens)
which bind the intestinal cells to one
another are compromised. The zonula
occludens is normally somewhat porous,
allowing for the passage of very small,
predigested molecules out of the GI and
into the bloodstream. In “leaky gut,”

these protective
“gaskets” are either
literally torn open,

sively porous,
molecules (like allergenic or otherwise

allowing large

unhealthy proteins) or even whole or partial
pathogens (such as bacteria or yeast) to pass
into the bloodstream and be carried
throughout the body.

“Leaky gut” is a syndrome in and of itself,
but is also a major contributor to the
complications of disorders ranging from
Crohn’s disease and inflammatory
bowel disorder (IBD) to Celiac disease
and AIDS." It can be caused, or
exacerbated, by physical trauma, burns, and
some drugs (such as asprin and
nonsteroidal anti-inflammatory drugs).

In animal models, diets high in the wheat
lectin WGA do not just damage the GI
directly, but also inhibit the body’s ability to
defend itself from such damage using
special stress-response molecules known as
heat-shock proteins (HSPs).""

Giving experimental animals diets high
enough in lectins to induce diarrhea has, in
fact, been shown to cause E. /i and other
GI bacteria to invade the lymph nodes in
the membranes which join the intestines to
the stomach.” And when the gut leaks,
substances which are only a minor problem
(or harmless, or even beneficial) in their
proper environment can become serious
health threats as they are transported to
other parts of the body. Since lectins can
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create or worsen “leaky gut,” their potential
for harm should not be underestimated.

Pathogen Promoters

Lectins promote the overgrowth of
some bacteria in the GL,” including E. o/
and Streptococcns bacteria.””” These changes
happen within a day of beginning a
high-lectin diet in experimental animals, and

Figure 2.
Peanut lectin (PNA)
Lentil lectin (LCL)
Winged bean (PTL or WBA)
Lima bean lectin (LBL)
Kidney bean lectin (PHA)
Wheat germ lectin (WGA)

while some of these bacteria begin to
retreat again within 48 hours of
withdrawing the high-lectin diet, others are
more persistent. Lectins also aid the cause
of other “nasties,” such as protozoan
parasites.”

A healthy colonic bacterial balance is
important for overall health, and restoring
this balance is the basis for supplementation
with friendly bacteria like Lactobacillus
acidophilns. However, evidence suggests that
lectin-induced bacterial overgrowth may do
more than upset the body’s long-term
probiotic balance. A recent animal study
using con A (a lectin not found in the
normal human diet) showed that feeding
the animals the lectin during Salmonclla
invasion caused the bacteria to more
fully take over the gut, and worsened the
severity of infection.” We’re most familiar
with Salmonella as the cause of short-term
food poisoning, but ongoing infection can
lead to paratyphoid fever.

Beyond the GI

By now, you’ve got the message that lectins
are bad news for the health of your
digestive system. But many scientists now
believe that the health problems caused by
these molecules go well beyond the
intestinal tract. As noted above, lectins
promote “leaky gut,” allowing substances
which would normally be kept in the GI to
be taken up into the bloodstream and
carried away to distant parts of the body.
The disturbing discovery was made in 1989
(and later confirmed) that lectins
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themselves thus manage to penetrate
the GI barrier and enter the
bloodstream, ultimately binding to
organs far removed from the digestive
tract.”** Hspecially disturbing was the fact
that the lectins in question are from
common foods -- such as wheat and
peanuts. What are the implications of this
discovery?

Autoimmune Disorders

Autoimmunity describes a situation in
which the immune system mistakes the
body’s own tissues for foreign invaders and
begins an ongoing attack on them,
characterized by loss of function and
chronic inflammation. Though most
visible in such crippling diseases as Type I
diabetes, rheumatoid

arthritis, lupus, and the

more common thyroid

disorders, the fact is that the

aging  process causes a

certain amount of low-level
autoimmunity in everyone. There is now
suggestive, but not conclusive, evidence
that the transport of lectins to the
farther reaches of the body may cause,
or accelerate, autoimmunity in both
visibly “healthy” people and victims of
clear autoimmune disorders.

Lectins might play a role in autoimmunity

in one of two main ways.”*

False Alarm

One involves changes to the immune
markers in the lectin-affected tissue. Most
cells in the body only express markers
which identify the cells as part the body’s
normal tissue. These self-markers are
known as class I HLA antigens. But
some cells in the body’s immune system
(such as macrophages) have a second type
of marker (class IT HLA antigens) which
is used to help them sound the alarm that
an invader has entered the body.

The alarm system works like this. A
macrophage will bump into an enemy cell
and consume it (“macrophage” literally
means “major eater”). The macrophage
then “burps up” the enemy cell’s foreign
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markers, and places them side-by-side with
the macrophages own class II markers.
Whenever other immune cells see a given
marker side-by-side with a class II HLA
antigen, they learn that the marker is the
calling card of an invader. The body’s
immune system will then mount an immune
assault on any cell bearing that marker.

As discussed above, lectins enter the blood-
stream by penetrating a permeable, “leaky”
intestinal tract, and are taken to other sites
in the body, where they bind to the cells of
a tissue with a complementary cell-surface
carbohydrate (see Figure 1). But the
binding of some lectins to cells isolated
from the thyroids of patients with
autoimmune thyroid disorders” or the
pancreas’™ causes them to
express class II  HLA
antigens -- the special
markers normally only seen
on specialized immune cells.
And, indeed, cells from
thyroids of persons with autoimmune
thyroid disorders do show extremely high
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rates of class IT HLA antigens.

Unfortunately, these class II markers thus
appear side-by-side with the cell’s own,
normal “self” markers — exactly as wonld the
markers of a pathogen consumed by a macrophage.
Researchers believe that their studies™
suggest that the body’s immune system will
react exactly as it would if those markers
were presented next to class IT markers on a
macrophage. That is, the immune system
will thereafter consider the body’s normal
immune markers as the calling card of the
enemy, and launch an attack against them.
An immune response to these cells would
create type I diabetes in pancreatic cells or
Graves’ disease or Hashimoto
thyroiditis in the thyroid. The same might
apply in other cell types.

Mistaken Identification

A second, similar way that lectins might
create or aggravate autoimmunity would be
by molecular mimicry, a process in which
the body’s immune cells are presented with
a foreign marker-molecule which is so
similar to the normal marker of a body cell

type that the immune system actually
confuses the two. Having identified the
foreign marker-molecule as an enemy’s
calling card, and confused it with the
marker normally present on a given cell
type, the immune system then attacks bozh
the foreign material and the similar-looking
body tissue. Long after the original invader
is wiped out, the body still “sees” the signs
of foreign material in the body’s own cells,
and continues its assault.”

A “self” marker commonly found in

rheumatoid arthritis patients (technically,
the “Q(K/R)RAA” amino acid sequence)
exists which might be a cause of molecular
mimicry, because it is very similar to
markers found on E. el and L. lactis
bacteria, both of which are normally found
in the GI. Fortunately, the body is not
normally exposed to the foreign markers
found on these bacteria, because the barrier
presented by the intestinal wall prevents
either the bacteria themselves, or their
surface markers, from entering the
bloodstream.

But what happens if these bacteria do
manage to get across the GI wall, because
of increased intestinal permeability - such as
the “leaky gut” known to be caused by high-lectin
diets? And what if a person is harboring an
unusually high load of these two specific
bacteria - whose growth just happens to be
stimulated by common dietary lectins?” 1t’s
interesting, in this connection, to note that
conditions of heightened “leaky gut,”
such as Crohn’s disease and celiac’s
disease, often accompany rheumatoid
arthritis””' and other autoimmune
diseases.”

The Lectin Epidemic?
The range of disorders in which lectins
have been implicated is stunning. Lectins



might be a factor in Berger’s disease
(IgA nephropathy),”? peptic
ulcers,'“'>""* arteriosclerosis,” decline in
T-cell immunity due to shrinkage of the
thymus,” and multiple sclerosis
(MS).***  This article is hardly a
comprehensive review, but merely attempts
to draw your attention to the nature of the
lectin problem, and the most active areas of
research into the role of lectins in human
disease. There are many other, more
technical side-topics which we haven’t even
touched upon, such as the possible role of
viral infections in making some people
more susceptible to lectin-based damage.™
But the general picture message is probably
clear: lectins are a clear and present
danger to your long-term health,
especially if you have certain existing health
problems.

Eat Right: 4-get Your Type

If youre now scared of lectins — well,
you’re not alone. Millions have become
concerned about potentially negative

Figure4. Lectin damage to the intestines
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impact of lectins on health through the
bestselling book Ear Right 4 Your Type.
While the book has served as a valuable
wakeup call on the lectin issue, its contents
are a bemusing mixture of science and
superstition, established fact and long-
disproven theories. In particular, it’s long
been known that the A and B blood types
are found in other primates, including
gorillas, orangutans, gibbons, chimpanzees,

“4 and have

and macaque monkeys,
existed for at least three million

years® --

and thus clearly cannot have
evolved in response to changes in the
human diet after the agricultural revolution
beginning in the Near FEast in

approximately 8 000 BCE.

The fact is that, while the various blood

groups are mote sensitive to some lectins
than to others, and thus the “lectin
invasion” might have some effects unique
to the blood types, the tissues which are
affected most clearly and most harmfully by
common dietary lectins are not made more
or less susceptible to lectins based on blood
type. So avoiding grain and legume
lectins makes as much sense for a type
A or B as a type O.

Why, then, do so many people do so well on
the program prescribed for their blood
type? There are a number of reasons, but
probably the most important one is the
simple fact that the diets prescribed will
be an improvement on the Standard
American Diet (SAD) for almost anyone.

In particular, the single most common
blood type is O. The Type O diet is rich in
high-nutrition, low-lectin, sugar-stabilizing
vegetables, and lower in nutrient-poor,
lectin-filled, blood-sugar spiking grains --
smart advice for anyone. Even the vegetari-
an Type A diet is much lower in grains than
the “Food Pyramids” advocated by
Canadian and US health authorities. Type
Os following D’Adamo’s plan will also find
themselves better-quality
protein, and in higher amounts; many

consuming

women who are health-conscious have been
mistakenly following diets far too low in
quality protein, so the change to the Type O
plan will represent a real nutritional
advance. And none of the diets leave much
room for the refined carbohydrates,
saturated fat, and other garbage foods com-
mon to the typical North American table.

Get the Lectin Out!

Despite all of the negative impacts of many
dietary lectins, some lectins are actually a
healthy choice for some people, some of
the time. For instance, because they appear
to prevent the proliferation of a type of
skin cell (keratinocytes), lectins present in
the common mushroom (Agaricus bisporus)
might be of benefit in psoriasis,” while
other mushroom lectins apparently inhibit
the growth of cancer cells.” The concern is
ultimately not with lectins per se, but with a
few “bad” lectins. Unfortunately, while the
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most toxic lectins have been screened out of

the normal human diet by generations of
trial and error (no one serves castor oil
seeds as a bar snackl), there are still
significant health hazards posed by lectins
commonly found in dietary staples: beans,
legumes, and grains. So what can be done to
root out the common vandals hiding in our
food?

One vital step in reducing “bad” lectin
exposure is to always be sure to
thoroughly cook dry beans. Full-blown,
acute food poisoning occurs in many
people every year from undercooked beans.
According to the US FDA, which does not
acknowledge a role for lectins in chronic
disease (all emphasis ours), “The syndrome
is usually caused by the ingestion of raw,
soaked kidney beans, either alone or in
salads or casseroles. As few as four or five raw
beans can trigger symptoms. Several outbreaks
have been associated with ‘slow cookers’ or
crock pots, or in casseroles which had not
reached a high enough internal temperature
to destroy the glycoprotein lectin. It has
been shown that heating to 80°C may
potentiate the toxicity five-fold, so that these beans
are more toxic than if eaten raw. In studies of
casseroles cooked in slow cookers, internal
temperatures often did not exceed 75°C.*"
Presoaking beans before cooking also
significantly reduces the lectin load of the
final dish.

Another important step is to consider
reducing your intake of those lectin-rich
foods which are difficult to neutralize
because they are ecither normally eaten
almost raw (peanuts and wheat germ) or
are never cooked adequately to truly
neutralize lectin activity (grains, and
especially wheat).

This doesn’t mean you have to literally go
“back to the stone age” with your diet,
eliminating the agriculture-based foods that
contain the lectins which are the biggest
offenders. But we’ve made these foods
health staples, and we have to learn to
understand -- and manage -- their unique
risks.
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